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2.2 Rangewide Status of the Species and Critical Habitat 

This opinion examines the status of each species that would be adversely affected by the 

proposed action. The status is determined by the level of extinction risk that the listed species 

face, based on parameters considered in documents such as recovery plans, status reviews, and 

listing decisions. This informs the description of the species’ likelihood of both survival and 

recovery. The species status section also helps to inform the description of the species’ current 

“reproduction, numbers, or distribution” as described in 50 CFR 402.02. The opinion also 

examines the condition of critical habitat throughout the designated area, evaluates the 

conservation value of the various watersheds and coastal and marine environments that make up 

the designated area, and discusses the current function of the essential physical and biological 

features that help to form that conservation value. 

The designations of critical habitat for some species use the term primary constituent elements 

(PCE) or essential features. The recently revised critical habitat regulations (81 FR 7414; 

February 11, 2016) replace this term with physical or biological features (PBFs). The shift in 

terminology does not change the approach used in conducting a ‘‘destruction or adverse 

modification’’ analysis, which is the same regardless of whether the original designation 

identified primary constituent elements, physical or biological features, or essential features. In 

this Opinion, we use the term PBF to mean PCE or essential feature, as appropriate for the 

specific critical habitat. 

2.2.1 Sacramento River Winter-run Chinook Salmon 

 First listed as threatened (August 4, 1989, 54 FR 32085). 

 Reclassified as endangered (January 4, 1994, 59 FR 440), reaffirmed as endangered (June 

28, 2005, 70 FR 37160). 

 Designated critical habitat (June 16, 1993, 58 FR 33212). 

The Federally listed evolutionary significant unit (ESU) of Sacramento River winter-run 

Chinook salmon and designated critical habitat for this ESU occurs in the action area and may be 

affected by the proposed action. Detailed information regarding ESU listing and critical 

designation habitat history, designated critical habitat, ESU life history, and viable salmonid 

population (VSP) parameters can be found in Appendix XX—Rangewide Status of the Species 

and Critical Habitat. 

Historically, Sacramento River winter-run Chinook salmon (winter-run) population estimates 

were as high as 120,000 fish in the 1960s, but declined to less than 200 fish by the 1990s 

(National Marine Fisheries Service 2011a). In recent years, since carcass surveys began in 2001, 

the highest adult escapement occurred in 2005 and 2006 with 15,839 and 17,296, respectively 

(California Department of Fish and Game 2012). However, from 2007 to 2013, the population 

has shown a precipitous decline, averaging 2,486 during this period, with a low of 827 adults in 

2011 (California Department of Fish and Game 2012). This recent declining trend is likely due to 

a combination of factors such as poor ocean productivity (Lindley et al. 2009), drought 

conditions from 2007-2009, and low in-river survival rates (National Marine Fisheries Service 

2011c). In 2014 and 2015, the population was approximately 3,000 adults, slightly above the 
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2007–2012 average, but below the high (17,296) for the last 10 years (California Department of 

Fish and Wildlife 2016). 

2014 was the third year of a drought that increased water temperatures in the upper Sacramento 

River, and egg-to-fry survival to the RBDD was approximately 5 percent (National Marine 

Fisheries Service 2016d). Due to the anticipated lower than average survival in 2014, hatchery 

production from LSNFH was tripled (i.e., 612,056 released) to offset the impact of the drought 

(CVP and SWP Drought Contingency Plan 2014). In 2014, hatchery production represented 

83 percent of the total in-river juvenile production. In 2015, egg-to-fry survival was the lowest 

on record (~4 percent) due to the inability to release cold water from Shasta Dam in the fourth 

year of a drought. Winter-run returns in 2016 are expected to be low as they show the impact of 

drought on juveniles from brood year 2013 (National Marine Fisheries Service 2016d). 

Although impacts from hatchery fish (i.e., reduced fitness, weaker genetics, smaller size, less 

ability to avoid predators) are often cited as having deleterious impacts on natural in-river 

populations (Matala et al. 2012), the winter-run conservation program at Livingston Stone 

National Fish Hatchery (LSNFH) is strictly controlled by the USFWS to reduce such impacts. 

The average annual hatchery production at LSNFH is approximately 176,348 per year 

(2001-2010 average) compared to the estimated natural production that passes RBDD, which is 

4.7 million per year based on the 2002-2010 average (Poytress and Carrillo 2011). Therefore, 

hatchery production typically represents approximately 3-4 percent of the total in-river juvenile 

winter-run production in any given year. However, the average over the last 12 years (about four 

generations) is 13% with the most recent generation at 20% hatchery influence, making the 

population at a moderate risk of extinction. 

The distribution of winter-run spawning and initial rearing historically was limited to the upper 

Sacramento River (upstream of Shasta Dam), McCloud River, Pitt River, and Battle Creek, 

where springs provided cold water throughout the summer, allowing for spawning, egg 

incubation, and rearing during the mid-summer period (Yoshiyama et al. 1998). The construction 

of Shasta Dam in 1943 blocked access to all of these waters except Battle Creek, which currently 

has its own impediments to upstream migration (i.e., a number of small hydroelectric dams 

situated upstream of the Coleman Fish Hatchery weir). The Battle Creek Salmon and Steelhead 

Restoration Project (BCSSRP) is currently removing these impediments, which should restore 

spawning and rearing habitat for winter-run Chinook salmon in Battle Creek and possibly 

establish an additional population in the future. Approximately 299 miles of former tributary 

spawning habitat above Shasta Dam is inaccessible to winter-run. Yoshiyama et al. (2001) 

estimated that in 1938, the upper Sacramento River had a “potential spawning capacity” of 

approximately 14,000 redds equal to 28,000 spawners. Since 2001, the majority of winter-run 

redds have occurred in the first 10 miles downstream of Keswick Dam. Most components of the 

winter-run life history (e.g., spawning, incubation, freshwater rearing) have been compromised 

by the construction of Shasta Dam. 

The greatest risk factor for winter-run lies within its spatial structure (National Marine Fisheries 

Service 2011a). The winter-run ESU is comprised of only one population that spawns below 

Keswick Dam. The remnant and remaining population cannot access 95 percent of their 

historical spawning habitat and must therefore be artificially maintained in the Sacramento River 

by:  

(1) spawning gravel augmentation,  
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(2) hatchery supplementation, and  

(3) regulation of the finite cold-water pool behind Shasta Dam to reduce water temperatures.  

Winter-run require cold water temperatures in the summer that simulate their upper basin habitat, 

and they are more likely to be exposed to the impacts of drought in a lower basin environment. 

Battle Creek is currently the most feasible opportunity for the ESU to expand its spatial structure 

but restoration is not scheduled to be completed until 2020. The Central Valley Salmon and 

Steelhead Recovery Plan includes criteria for recovering the winter-run Chinook salmon ESU, 

including re-establishing a population into historical habitats upstream of Shasta Dam (NMFS 

2014). 

Winter-run Chinook salmon embryonic and larval life stages that are most vulnerable to 

warmer water temperatures occur during the summer, so this run is particularly at risk from 

climate warming. The only remaining population of winter-run Chinook salmon relies on the 

cold water pool in Shasta Reservoir, which buffers the effects of warm temperatures in most 

years. The exception occurs during drought years, which are predicted to occur more often 

with climate change (Yates et al. 2008). The long-term projection of how the CVP/SWP will 

operate incorporates the effects of climate change in three possible forms: less total 

precipitation; a shift to more precipitation in the form of rain rather than snow; or, earlier 

spring snow melt (Reclamation 2008). Additionally, air temperature appears to be increasing 

at a greater rate than what was previously analyzed (Lindley 2008, Beechie et al. 2012, 

Dimacali 2013). These factors will compromise the quantity and/or quality of winter-run 

Chinook salmon habitat available downstream of Keswick Dam. It is imperative for 

additional populations of winter-run Chinook salmon to be re-established into historical 

habitat in Battle Creek and above Shasta Dam for long-term viability of the ESU (National 

Marine Fisheries Service 2014a). 

2.2.1.1 Summary of the Sacramento River winter-run Chinook salmon ESU viability 

In summary, the extinction risk for the winter-run ESU has increased from moderate risk to high 

risk of extinction since 2005, and several listing factors have contributed to the recent decline, 

including drought, poor ocean conditions and hatchery influence (National Marine Fisheries 

Service 2016b). Large-scale fish passage and habitat restoration actions are necessary for 

improving the winter-run ESU viability (National Marine Fisheries Service 2016b). 

2.2.1.2 Critical Habitat and Physical or Biological Features for Sacramento River 

Winter-run Chinook salmon 

The critical habitat designation for Sacramento River winter-run Chinook salmon lists the PBFs 

(June 16, 1993, 58 FR 33212, 33216-33217), which are described in Appendix XX. This 

designation includes the following waterways, bottom and water of the waterways and adjacent 

riparian zones: the Sacramento River from Keswick Dam (river mile (RM) 302) to Chipps Island 

(RM 0) at the westward margin of the Sacramento-San Joaquin Delta (Delta); all waters from 

Chipps Island westward to the Carquinez Bridge, including Honker Bay, Grizzly Bay, Suisun 

Bay, and the Carquinez Strait; all waters of San Pablo Bay westward of the Carquinez Bridge; 

and all waters of San Francisco Bay north of the San Francisco-Oakland Bay Bridge from San 

Pablo Bay to the Golden Gate Bridge (June 16, 1993, 58 FR 33212).  NMFS clarified that 

“adjacent riparian zones” are limited to only those areas above a stream bank that provide cover 
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and shade to the near shore aquatic areas (June 16, 1993, 58 FR 33212, 33214).   Although the 

bypasses (e.g., Yolo, Sutter, and Colusa) are not currently designated critical habitat for winter-

run, NMFS recognizes that they may be utilized when inundated with Sacramento River flood 

flows and are important rearing habitats for juvenile winter-run. Also, juvenile winter-run may 

use tributaries of the Sacramento River for non-natal rearing (Maslin et al. 1997, Pacific States 

Marine Fisheries Commission 2014).   

2.2.1.3 Summary of the Value of Sacramento River Winter-run Chinook Salmon 

Critical Habitat for the Conservation of the Species 

Currently, many of the PBFs of winter-run critical habitat are degraded, and provide limited high 

quality habitat. Features that lessen the quality of migratory corridors for juveniles include 

unscreened diversions, altered flows in the Delta, and the lack of floodplain habitat. In addition, 

water operations that limit the extent of cold water below Shasta Dam have reduced the available 

spawning habitat (based on water temperature). Although the current conditions of winter-run 

critical habitat are significantly degraded, the spawning habitat, migratory corridors, and rearing 

habitat that remain are considered to have high intrinsic value for the conservation of the species. 

2.2.2 Central Valley Spring-run Chinook Salmon 

 Listed as threatened (September 16, 1999, 64 FR 50394), reaffirmed (June 28, 2005, 70 

FR 37160). 

 Designated critical habitat (September 2, 2005, 70 FR 52488) 

The Federally listed ESU of Central Valley (CV) spring-run Chinook salmon and designated 

critical habitat for this ESU occurs in the action area and may be affected by the proposed action. 

Detailed information regarding ESU listing and critical habitat designation history, designated 

critical habitat, ESU life history, and VSP parameters can be found in Appendix XX. 

Historically, spring-run Chinook salmon were the second most abundant salmon run in the 

Central Valley and one of the largest on the west coast (CDFG 1990). These fish occupied the 

upper and middle elevation reaches (1,000 to 6,000 feet) of the San Joaquin, American, Yuba, 

Feather, Sacramento, McCloud and Pit rivers, with smaller populations in most tributaries with 

sufficient habitat for over-summering adults (Stone 1872, Rutter 1904, Clark 1929). The Central 

Valley drainage as a whole is estimated to have supported spring-run Chinook salmon runs as 

large as 600,000 fish between the late 1880s and 1940s (CDFG 1998). The San Joaquin River 

historically supported a large run of spring-run Chinook salmon, suggested to be one of the 

largest runs of any Chinook salmon on the West Coast with estimates averaging 

200,000-500,000 adults returning annually (CDFG 1990). 

Monitoring of the Sacramento River mainstem during spring-run Chinook salmon spawning 

timing indicates some spawning occurs in the river (California Department of Fish and Wildlife, 

unpublished data, 2014). Genetic introgression has likely occurred here due to lack of physical 

separation between spring-run and fall-run Chinook salmon populations (California Department 

of Fish and Game 1998). Sacramento River tributary populations in Mill, Deer, and Butte creeks 

are likely the best trend indicators for the CV spring-run Chinook salmon ESU. Generally, these 

streams have shown a positive escapement trend since 1991, displaying broad fluctuations in 

adult abundance (see Table 1-3, Appendix XX). The Feather River Fish Hatchery (FRFH) 

spring-run Chinook salmon population represents an evolutionary legacy of populations that 



This document is in draft form, for the purposes of soliciting feedback from independent 

peer review. 

 5 

once spawned above Oroville Dam. The FRFH population is included in the ESU based on its 

genetic linkage to the natural spawning population, and the potential for development of a 

conservation strategy (June 28, 2005, 70 FR 37160). 

The Central Valley Technical Review Team (TRT) estimated that historically there were 18 or 

19 independent populations of CV spring-run Chinook salmon, along with a number of 

dependent populations, all within four distinct geographic regions, or diversity groups (Lindley 

et al. 2004). Of these populations, only three independent populations currently exist (Mill, Deer, 

and Butte creeks tributary to the upper Sacramento River) and they represent only the northern 

Sierra Nevada diversity group. Additionally, smaller populations are currently persisting in 

Antelope and Big Chico creeks, and the Feather and Yuba rivers in the northern Sierra Nevada 

diversity group (CDFG 1998). In the San Joaquin River basin, observations in the last decade 

suggest that spring-running populations may currently occur in the Stanislaus and Tuolumne 

rivers (Franks 2015). 

The CV spring-run Chinook salmon ESU is comprised of two known genetic complexes. 

Analysis of natural and hatchery spring-run Chinook salmon stocks in the Central Valley 

indicates that the northern Sierra Nevada diversity group spring-run Chinook salmon populations 

in Mill, Deer, and Butte creeks retain genetic integrity as opposed to the genetic integrity of the 

Feather River population, which has been somewhat compromised by introgression with the fall-

run ESU (Good et al. 2005a, Garza et al. 2007, Cavallo et al. 2011). 

Because the populations in Butte, Deer and Mill creeks are the best trend indicators for ESU 

viability, we can evaluate risk of extinction based on viable salmonid parameters (VSP) in these 

watersheds. Over the long term, these three remaining populations are considered to be 

vulnerable to anthropomorphic and naturally occurring catastrophic events. The viability 

assessment of CV spring-run Chinook salmon conducted during NMFS’ 2010 status review 

(National Marine Fisheries Service 2011), found that the biological status of the ESU had 

worsened since the last status review (2005) and recommended that the species status be 

reassessed in two to three years as opposed to waiting another five years, if the decreasing trend 

continued. In 2012 and 2013, most tributary populations increased in returning adults, averaging 

over 13,000. However, 2014 returns were lower again, just over 5,000 fish, indicating the ESU 

remains highly fluctuating. The most recent status review was conducted in 2015 (National 

Marine Fisheries Service 2016b), which looked at promising increasing populations in 2012-

2014; however, the 2015 returning fish were extremely low (1,488), with additional pre-spawn 

mortality reaching record lows. Since the effects of the 2012-2015 drought have not been fully 

realized, we anticipate at least several more years of very low returns, which may result in severe 

rates of decline (National Marine Fisheries Service 2016b). 

Spring-run Chinook salmon adults are vulnerable to climate change because they over-summer 

in freshwater streams before spawning in autumn (Thompson et al. 2011). CV spring-run 

Chinook salmon spawn primarily in the tributaries to the Sacramento River, and those 

tributaries without cold water refugia (usually input from springs) will be more susceptible to 

impacts of climate change. Even in tributaries with cool water springs, in years of extended 

drought and warming water temperatures, unsuitable conditions may occur. Additionally, 

juveniles often rear in the natal stream for one to two summers prior to emigrating, and would 

be susceptible to warming water temperatures. In Butte Creek, fish are limited to low elevation 

habitat that is currently thermally marginal, as demonstrated by high summer mortality of 
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adults in 2002 and 2003, and will become intolerable within decades if the climate warms as 

expected. Ceasing water diversion for power production from the summer holding reach in 

Butte Creek resulted in cooler water temperatures, more adults surviving to spawn, and 

extended population survival time (Mosser et al. 2013). 

2.2.2.1 Summary of the Central Valley spring-run Chinook salmon ESU viability 

In summary, the extinction risk for the CV spring-run Chinook salmon ESU remains at moderate 

risk of extinction (National Marine Fisheries Service 2016b). Based on the severity of the 

drought and the low escapements as well as increased pre-spawn mortality in Butte, Mill, and 

Deer creeks in 2015, there is concern that these CV spring-run Chinook salmon strongholds will 

deteriorate into high extinction risk in the coming years based on the population size or rate of 

decline criteria (National Marine Fisheries Service 2016b). 

2.2.2.2 Critical Habitat and Physical or Biological Features for Central Valley Spring-

run Chinook Salmon 

The critical habitat designation for CV spring-run Chinook salmon lists the PBFs (June 28, 2005, 

70 FR 37160), which are described in Appendix XX. In summary, the PBFs include freshwater 

spawning sites, freshwater rearing sites, freshwater migration corridors, and estuarine habitat. 

The geographical range of designated critical habitat includes stream reaches of the Feather, 

Yuba, and American rivers, Big Chico, Butte, Deer, Mill, Battle, Antelope, and Clear creeks, and 

the Sacramento River, as well as portions of the northern Delta (June 28, 2005, 70 FR 37160). 

2.2.2.3 Summary of the Value of CV Spring-run Chinook Salmon Critical Habitat for 

the Conservation of the Species 

Currently, many of the PBFs of CV spring-run Chinook salmon critical habitat are degraded, and 

provide limited high quality habitat. Features that lessen the quality of migratory corridors for 

juveniles include unscreened or inadequately screened diversions, altered flows in the Delta, 

scarcity of complex in-river cover, and the lack of floodplain habitat. Although the current 

conditions of CV spring-run Chinook salmon critical habitat are significantly degraded, the 

spawning habitat, migratory corridors, and rearing habitat that remain are considered to have 

high intrinsic value for the conservation of the species. 

2.2.3 California Central Valley Steelhead 

 Originally listed as threatened (March 19, 1998, 63 FR 13347); reaffirmed as threatened 

(January 5, 2006, 71 FR 834). 

 Designated critical habitat (September 2, 2005, 70 FR 52488). 

The Federally listed distinct population segment (DPS) of California Central Valley (CCV) 

steelhead and designated critical habitat for this DPS occurs in the action area and may be 

affected by the proposed action. Detailed information regarding DPS listing and critical habitat 

designation history, designated critical habitat, DPS life history, and VSP parameters can be 

found in Appendix XX. 

Historic CCV steelhead run sizes are difficult to estimate given the paucity of data, but may have 

approached one to two million adults annually (McEwan 2001). By the early 1960s the CCV 
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steelhead run size had declined to about 40,000 adults (McEwan 2001). Current abundance data 

for CCV steelhead is limited to returns to hatcheries and redd surveys conducted on a few rivers. 

The hatchery data is the most reliable because redd surveys for steelhead are often made difficult 

by high flows and turbid water usually present during the winter-spring spawning period. 

CCV steelhead returns to Coleman National Fish Hatchery (NFH) have increased over the last 

four years, 2011 to 2014 (see Appendix XX for further information). After hitting a low of only 

790 fish in 2010, the last two years, 2013 and 2014, have averaged 2,895 fish. Wild adults 

counted at the hatchery each year represent a small fraction of overall returns, but their numbers 

have remained relatively steady, typically 200–300 fish each year. Numbers of wild adults 

returning each year have ranged from 252 to 610 from 2010 to 2014. 

Redd counts are conducted in the American River and in Clear Creek (Shasta County). An 

average of 143 redds have been counted on the American River from 2002–2015 [data from 

Hannon et al. (2003), Hannon and Deason (2008), Chase (2010)]. An average of 178 redds have 

been counted in Clear Creek from 2001 to 2015 following the removal of Saeltzer Dam, which 

allowed steelhead access to additional spawning habitat.   The Clear Creek redd count data 

ranges from 100-1023 and indicates an upward trend in abundance since 2006 (U.S. Fish and 

Wildlife Service 2015). 

The returns of CCV steelhead to the Feather River Hatchery experienced a sharp decrease from 

2003 to 2010, with only 679, 312, and 86 fish returning in 2008, 2009 and 2010, respectively. In 

recent years, however, returns have experienced an increase with 830, 1797, and 1505 fish 

returning in 2012, 2013 and 2014 respectively. Overall, steelhead returns to hatcheries have 

fluctuated so much from 2001 to 2015 that no clear trend is present. 

An estimated 100,000 to 300,000 naturally produced juvenile steelhead are estimated to leave the 

Central Valley annually, based on rough calculations from sporadic catches in trawl gear (Good 

et al. 2005). Nobriga and Cadrett (2001) used the ratio of adipose fin-clipped (hatchery) to 

unclipped (wild) steelhead smolt catch ratios in the USFWS Chipps Island trawl from 1998 

through 2000 to estimate that about 400,000 to 700,000 steelhead smolts are produced naturally 

each year in the Central Valley. Trawl data indicate that the level of natural production of 

steelhead has remained very low since the 2011 status review, suggesting a decline in natural 

production based on consistent hatchery releases. Catches of steelhead at the fish collection 

facilities in the southern Delta are another source of information on the production of wild 

steelhead relative to hatchery steelhead (CDFW data: ftp.delta.dfg.ca.gov/salvage). The overall 

catch of steelhead has declined dramatically since the early 2000s, with an overall average of 

2,705 in the last 10 years. The percentage of wild (unclipped) fish in salvage has fluctuated, but 

has leveled off to an average of 36 percent since a high of 93 percent in 1999. 

About 80 percent of the historical spawning and rearing habitat once used by anadromous O. 

mykiss in the Central Valley is now upstream of impassible dams (Lindley et al. 2006). Many 

historical populations of CCV steelhead are entirely above impassable barriers and may persist 

as resident or adfluvial rainbow trout, although they are presently not considered part of the DPS. 

Steelhead are well-distributed throughout the Central Valley below the major rim dams (Good et 

al. 2005, National Marine Fisheries Service 2016a). Most of the steelhead populations in the 

Central Valley have a high hatchery component, including Battle Creek (adults intercepted at the 

Coleman NFH weir), the American River, Feather River, and Mokelumne River. 
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California Central Valley steelhead abundance and growth rates continue to decline, largely the 

result of a significant reduction in the amount and diversity of habitats available to these 

populations (Lindley et al. 2006). Recent reductions in population size are supported by genetic 

analysis (Nielsen et al. 2003). Garza and Pearse (2008) analyzed the genetic relationships among 

Central Valley steelhead populations and found that unlike the situation in coastal California 

watersheds, fish below barriers in the Central Valley were often more closely related to below 

barrier fish from other watersheds than to O. mykiss above barriers in the same watershed. This 

pattern suggests the ancestral genetic structure is still relatively intact above barriers, but may 

have been altered below barriers by stock transfers.  The genetic diversity of CCV steelhead is 

also compromised by hatchery origin fish, placing the natural population at a high risk of 

extinction (Lindley et al. 2007). Steelhead in the Central Valley historically consisted of both 

summer-run and winter-run migratory forms. Only winter-run (ocean maturing) steelhead 

currently are found in California Central Valley rivers and streams as summer-run have been 

extirpated (McEwan and Jackson 1996, Moyle 2002). 

Although CCV steelhead will experience similar effects of climate change to Chinook salmon in 

the Central Valley, as they are also blocked from the vast majority of their historic spawning and 

rearing habitat, the effects may be even greater in some cases, as juvenile steelhead need to rear 

in the stream for one to two summers prior to emigrating as smolts. In the Central Valley, 

summer and fall temperatures below the dams in many streams already exceed the recommended 

temperatures for optimal growth of juvenile steelhead, which range from 14°C to 19°C (57°F to 

66°F). Several studies have found that steelhead require colder water temperatures for spawning 

and embryo incubation than salmon (McCullough et al. 2001). In fact, McCullough et al. (2001) 

recommended an optimal incubation temperature at or below 11°C to 13°C (52°F to 55°F). 

Successful smoltification in steelhead may be impaired by temperatures above 12°C (54°F), as 

reported in Richter and Kolmes (2005). As stream temperatures warm due to climate change, the 

growth rates of juvenile steelhead could increase in some systems that are currently relatively 

cold, but potentially at the expense of decreased survival due to higher metabolic demands and 

greater presence and activity of predators. Stream temperatures that are currently marginal for 

spawning and rearing may become too warm to support wild steelhead populations. 

2.2.3.1 Summary of California Central Valley steelhead DPS viability 

All indications are that natural CCV steelhead have continued to decrease in abundance and in 

the proportion of natural fish over the past 25 years (Good et al. 2005, National Marine Fisheries 

Service 2016a); the long-term trend remains negative. Hatchery production and returns are 

dominant. Most wild CCV populations are very small and may lack the resiliency to persist for 

protracted periods if subjected to additional stressors, particularly widespread stressors such as 

climate change. The genetic diversity of CCV steelhead has likely been impacted by low 

population sizes and high numbers of hatchery fish relative to wild fish.  

In summary, the status of the CCV steelhead DPS appears to have remained unchanged since the 

2011 status review, and the DPS is likely to become endangered within the foreseeable future 

throughout all or a significant portion of its range (National Marine Fisheries Service 2016a). 
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2.2.3.2 Critical Habitat and Physical or Biological Features for California Central 

Valley Steelhead 

The critical habitat designation for CCV spring-run steelhead lists the PBFs (June 28, 2005, 70 

FR 37160), which are described in Appendix XX. In summary, the PBFs include freshwater 

spawning sites; freshwater rearing sites; freshwater migration corridors; and estuarine areas.. The 

geographical extent of designated critical habitat includes: the Sacramento, Feather, and Yuba 

rivers, and Deer, Mill, Battle and Antelope creeks in the Sacramento River basin; the San 

Joaquin River, including its tributaries but excluding the mainstem San Joaquin River above the 

Merced River confluence; and the waterways of the Delta.  

2.2.3.3 Summary of the Value of California Central Valley Steelhead Critical Habitat 

for the Conservation of the species 

Many of the PBFs of CCV steelhead critical habitat are currently degraded and provide limited 

high quality habitat. Passage to historical spawning and juvenile rearing habitat has been largely 

reduced due to construction of dams throughout the Central Valley. Levee construction has also 

degraded the value for the conservation of the species of freshwater rearing and migration habitat 

and estuarine areas as riparian vegetation has been removed, reducing habitat complexity, food 

resources, and resulting in many other ecological effects. Contaminant loading and poor water 

quality in Central California waterways poses threats to lotic fish, their habitat and food 

resources. Additionally, due to reduced access to historical habitats, genetic introgression is 

occurring because naturally-produced fish are interacting with hatchery-produced fish which has 

the potential to reduce the long-term fitness and survival of this species. 

Although the current conditions of CCV steelhead critical habitat are significantly degraded, the 

spawning habitat, migratory corridors, and rearing habitat that remain in the Sacramento/San 

Joaquin River watersheds and the Delta are considered to have high intrinsic value for the 

conservation of the species as they are critical to ongoing recovery efforts. 

2.2.4 Southern Distinct Population Segment (sDPS) of North American Green 

Sturgeon (Acipenser medirostris) 

 Listed as threatened (April 7, 2006, 71 FR 17757). 

 Critical habitat designated (October 9, 2009, 74 FR 52300). 

The Federally listed southern distinct population segment (sDPS) of North American green 

sturgeon and designated critical habitat for this DPS occurs in the action area and may be 

affected by the proposed action. Detailed information regarding DPS listing and critical habitat 

designation history, designated critical habitat, DPS life history, and VSP parameters can be 

found in Appendix XX. 

Green sturgeon are known to range from Baja California to the Bering Sea along the North 

American continental shelf. During late summer and early fall, subadults and non-spawning adult 

green sturgeon can frequently be found aggregating in estuaries along the Pacific coast (Emmett 

et al. 1991, Moser and Lindley 2006). Using polyploid microsatellite data, Israel et al. (2009) 

found that green sturgeon within the Central Valley of California belong to the sDPS. 

Additionally, acoustic tagging studies have found that green sturgeon found spawning within the 

Sacramento River are exclusively sDPS green sturgeon (Lindley et al. 2011). In waters inland 
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from the Golden Gate Bridge in California, sDPS green sturgeon are known to range through the 

estuary and the Delta and up the Sacramento, Feather, and Yuba rivers (Isreal et al. 2009, Cramer 

Fish Sciences 2011, Seeholtz et al. 2014). It is unlikely that green sturgeon utilize areas of the 

San Joaquin River upriver of the Delta with regularity, and spawning events are thought to be 

limited to the upper Sacramento River and its tributaries.  There is no known modern usage of 

the upper San Joaquin River by green sturgeon, and adult spawning has not been documented 

there (Jackson and Eenennaam 2013). 

Recent research indicates that the sDPS is composed of a single, independent population, which 

principally spawns in the mainstem Sacramento River and also breeds opportunistically in the 

Feather River and possibly even the Yuba River (Cramer Fish Sciences 2011, Seesholtz et al. 

2014). Concentration of adults into a very few select spawning locations makes the species 

highly vulnerable to poaching and catastrophic events. The apparent, but unconfirmed, 

extirpation of spawning populations from the San Joaquin River narrows the available habitat 

within their range, offering fewer habitat alternatives. Whether sDPS green sturgeon display 

diverse phenotypic traits such as ocean behavior, age at maturity, and fecundity, or if there is 

sufficient diversity to buffer against long-term extinction risk is not well understood. It is likely 

that the diversity of sDPS green sturgeon is low, given recent abundance estimates (National 

Marine Fisheries Service 2015). 

Trends in abundance of sDPS green sturgeon have been estimated from two long-term data 

sources: (1) salvage numbers at the State and Federal pumping facilities (see below), and (2) by 

incidental catch of green sturgeon by the CDFW’s white sturgeon sampling/tagging program. 

Historical estimates from these sources are likely unreliable because the sDPS was likely not 

taken into account in incidental catch data, and salvage does not capture range-wide abundance 

in all water year types. A decrease in sDPS green sturgeon abundance has been inferred from the 

amount of take observed at the south Delta pumping facilities, the Skinner Delta Fish Protection 

Facility (SDFPF), and the Tracy Fish Collection Facility (TFCF). This data should be interpreted 

with some caution. Operations and practices at the facilities have changed over the decades, 

which may affect salvage data. These data likely indicate a high production year vs. a low 

production year qualitatively, but cannot be used to rigorously quantify abundance. 

Since 2010, more robust estimates of sDPS green sturgeon have been generated. As part of a 

doctoral thesis at UC Davis, Ethan Mora has been using acoustic telemetry to locate green 

sturgeon in the Sacramento River, and to derive an adult spawner abundance estimate (Mora et 

al. 2015). Preliminary results of these surveys estimate an average annual spawning run of 223 

(DIDSON) and 236 (telemetry) fish. This estimate does not include the number of spawning 

adults in the lower Feather or Yuba Rivers, where green sturgeon spawning was recently 

confirmed (Seesholtz et al. 2014). 

The parameters of green sturgeon population growth rate and carrying capacity in the 

Sacramento Basin are poorly understood. Larval count data shows enormous variance among 

sampling years. In general, sDPS green sturgeon year class strength appears to be highly variable 

with overall abundance dependent upon a few successful spawning events (National Marine 

Fisheries Service 2010 ). Other indicators of productivity such as data for cohort replacement 

ratios and spawner abundance trends are not currently available for sDPS green sturgeon. 

Southern DPS green sturgeon spawn primarily in the Sacramento River in the spring and 

summer. Anderson-Cottonwood Irrigation District Diversion Dam (ACID) is considered the 
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upriver extent of green sturgeon passage in the Sacramento River) (71 FR 17757, April 7, 

2006). The upriver extent of green sturgeon spawning, however, is approximately 30 kilometers 

downriver of ACID where water temperature is higher than ACID during late spring and 

summer (Draft GSRP 2016). Thus, if water temperatures increase with climate change, 

temperatures adjacent to ACID may remain within tolerable levels for the embryonic and larval 

life stages of green sturgeon, but temperatures at spawning locations lower in the river may be 

more affected. It is uncertain, however, if green sturgeon spawning habitat exists closer to 

ACID, which could allow spawning to shift upstream in response to climate change effects. 

Successful spawning of green sturgeon in other accessible habitats in the Central Valley (i.e., 

the Feather River) is limited, in part, by late spring and summer water temperatures (National 

Marine Fisheries Service 2015). Similar to salmonids in the Central Valley, green sturgeon 

spawning in tributaries to the Sacramento River is likely to be further limited if water 

temperatures increase and higher elevation habitats remain inaccessible. 

2.2.4.1 Summary of Green Sturgeon sDPS viability 

The viability of sDPS green sturgeon is constrained by factors such as a small population size, 

lack of multiple populations, and concentration of spawning sites into just a few locations. The 

risk of extinction is believed to be moderate (National Marine Fisheries Service 2010). Although 

threats due to habitat alteration are thought to be high and indirect evidence suggests a decline in 

abundance, there is much uncertainty regarding the scope of threats and the viability of 

population abundance indices (National Marine Fisheries Service 2010). Lindley et al. (2008), in 

discussing winter-run Chinook salmon, states that an ESU (or DPS) represented by a single 

population at moderate risk of extinction is at high risk of extinction over a large timescale; this 

would apply to the sDPS for green sturgeon. The most recent 5-year status review for sDPS 

green sturgeon found that some threats to the species have recently been eliminated, such as take 

from commercial fisheries and removal of some passage barriers (National Marine Fisheries 

Service 2015). Since many of the threats cited in the original listing still exist, the threatened 

status of the DPS is still applicable (National Marine Fisheries Service 2015). 

2.2.4.2 Critical Habitat and Physical or Biological Features for sDPS Green Sturgeon 

The critical habitat designation for sDPS green sturgeon lists the PBFs (October 9, 2009, 74 FR 

52300), which are described in Appendix XX. In summary, the PBFs include the following for 

both freshwater riverine systems and estuarine habitats: food resources, water flow, water 

quality, migratory corridor, depth, and sediment quality. Additionally, for riverine systems, the 

designation includes substrate type or size. Substrate type or size is also a PBF for freshwater 

riverine systems.  In addition, the PBFs include migratory corridor, water quality, and food 

resources in nearshore coastal marine areas. The geographical range of designated critical habitat 

includes the following. 

In freshwater, the geographical range includes: 

 the Sacramento River from the Sacramento I-Street bridge to Keswick Dam, including 

the Sutter and Yolo bypasses and the lower American River from the confluence with the 

mainstem Sacramento River upstream to the highway 160 bridge, 

 the Feather River from its confluence with the Sacramento River upstream to Fish Barrier 

Dam, 
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 the Yuba River from its confluence with the Feather River upstream to Daguerre Point 

Dam, and 

 the Sacramento-San Joaquin Delta (as defined by California Water Code section 12220, 

except for listed excluded areas). 

In coastal bays and estuaries, the geographical range includes: 

 San Francisco, San Pablo, Suisun, and Humboldt bays in California, 

 Coos, Winchester, Yaquina, and Nehalem bays in Oregon, 

 Willapa Bay and Grays Harbor in Washington, and 

 the lower Columbia River estuary from the mouth to river kilometer 74. 

In coastal marine waters, the geographical range includes all U.S. coastal marine waters out to 

the 60-fathom depth bathymetry line from Monterey Bay north and east to include waters in the 

Strait of Juan de Fuca, Washington. 

2.2.4.3 Summary of the Value of sDPS Green Sturgeon Critical Habitat for the 

Conservation of the Species 

Currently, many of the PBFs of sDPS green sturgeon are degraded and provide limited high 

quality habitat. Additional features that lessen the quality of migratory corridors for juveniles 

include unscreened or inadequately screened diversions, altered flows in the Delta, and presence 

of contaminants in sediment. Although the current conditions of green sturgeon critical habitat 

are significantly degraded, the spawning habitat, migratory corridors, and rearing habitat that 

remain in both the Sacramento/San Joaquin River watersheds, the Delta, and nearshore coastal 

areas are considered to have high intrinsic value for the conservation of the species. 

2.2.5 Southern Resident Killer Whales 

 Listed as endangered (November 18, 2005, 70 FR 69903).  

 Designated critical habitat (November 29, 2006, 71 FR 69054).  

The Federally listed Southern Resident killer whale distinct population segment (DPS; herein 

referred to as Southern Residents) occurs in the action area and may be affected by the proposed 

action Please refer to Southern Resident killer whale Recovery Plan (National Marine Fisheries 

Service 2008) and the most recent 5-year status review (National Marine Fisheries Service 2011b) 

for more detailed information. 

In killer whale populations, groups of related matrilines form pods, and three pods (J, K, and L) make 

up the Southern Resident community. The historical abundance of Southern Residents is estimated 

from a low population level of 140 animals to an unknown upper bound. The minimum historical 

estimate (~140) included whales killed or removed for public display in the 1960s and 1970s, which 

were added to the remaining population at the time the captures ended (National Marine Fisheries 

Service 2008). Several lines of evidence (i.e., known kills and removals (Olesiuk et al. 1990), salmon 

declines (Krahn et al. 2002), and genetics (Krahn et al. 2002, Ford et al. 2011) all indicate that the 

population used to be much larger than it is now, but there is currently no reliable estimate of the 

upper bound of the historical population size. Over the last 5 decades, the Southern Resident 



This document is in draft form, for the purposes of soliciting feedback from independent 

peer review. 

 13 

population has remained at a similarly low population size fluctuating from about 80-90 individuals 

(Olesiuk et al. 1990, Center for Whale Research 2008). 

NMFS has continued to fund the Center for Whale Research (CWR) to conduct the annual census of 

the Southern Resident population, and census data are now available through December 2015. The 

current estimate of the Southern Resident population is 84 animals (CWR, unpublished data, 2015). 

The Southern Resident killer whale population has experienced an increase in reproductive females 

since the beginning of the annual censuses in the 1970s. There is weak evidence of a decline in 

fecundity rates through time for reproductive females. This decline is linked to fluctuations in 

abundance of Chinook prey, and possibly other factors (Ward 2014). However, there were 6 births in 

2015 which is higher than observed in recent times. It is unclear yet how these additions to the 

population will affect the Southern Resident population dynamics. 

Southern Residents spend a substantial amount of time from late spring to early autumn in inland 

waterways of Washington State and British Columbia (Strait of Georgia, Strait of Juan de Fuca, and 

Puget Sound (Bigg 1982, Krahn et al. 2002)). Southern Residents occur throughout the coastal waters 

of Washington, Oregon, and Vancouver Island and are known to travel as far south as central 

California and as far north as southeast Alaska. Although the entire Southern Resident DPS has the 

potential to occur in coastal waters at any time during the year, occurrence in coastal waters is more 

likely from November to May. Satellite-linked tag deployments on K and L pod animals indicate that 

those pods in particular use the coastal waters along Washington, Oregon, and California during non-

summer months (Northwest Fisheries Science Center). Detection rates of K and L pods on passive 

acoustic recorders indicate the whales occur with greater frequency off the Columbia River delta and 

Westport, Oregon, and are most common in March (Hanson et al. 2013). Results of recent satellite 

tagging indicate the limited occurrence along the outer coast by J pod (Northwest Fisheries Science 

Center) where J pod has also only been detected on one of seven passive acoustic recorders 

positioned along the outer coast; members of the J pod do not appear to travel to Oregon or 

California like K and L pods (Hanson et al. 2013).  

As described in the final Recovery Plan for Southern Residents (National Marine Fisheries Service 

2008), several factors may be limiting recovery of the Southern Resident DPS. These factors include: 

quantity and quality of prey, toxic chemicals that accumulate in top predators, and disturbance from 

sound and vessels. Oil spills are also a risk factor. It is likely that multiple threats are acting together 

to impact the whales. Although it is not clear which threat or threats are most significant to the 

survival and recovery of Southern Residents, all identified threats are potential limiting factors in 

their population dynamics (National Marine Fisheries Service 2008).  

Significant attention has been paid in recent years to the relationship between the Southern Resident 

population and the abundance of important prey, especially Chinook salmon. Recently, Ford et al. 

(2016) confirmed the importance of Chinook salmon to the killer whales in the summer months using 

DNA sequencing from whale feces. The researchers found that salmonids made up to over 98 percent 

of the whales inferred diet, of which almost 80 percent were Chinook salmon. Researchers also found 

evidence of prey shifting at the end of summer towards coho salmon for all years analyzed; coho 

salmon contributed to over 40 percent of the diet in late summer. Chum, sockeye, and steelhead made 

up relatively small contributions to the sequences (less than 3 percent each). Although less is known 

about the diet of Southern Residents off the Pacific coast during winter, the available information 

indicates that salmon, and Chinook salmon in particular, are also important when the whales occur in 

coastal waters. To date, there are direct observations of two different predation events (where the 

prey was identified to species and stock from genetic analysis of prey remains) when the whales were 

in coastal waters (Hanson et al. 2010).  
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Ford et al. (2005), (2011) evaluated 25 years of demographic data from Southern and Northern 

Resident killer whales and found that changes in survival largely drive their population, and the 

populations’ survival rates are strongly correlated with coast-wide availability of Chinook salmon. 

Ward et al. (2009) found that Northern and Southern Resident killer whale fecundity is highly 

correlated with Chinook abundance indices, and reported the probability of calving increased by 

50 percent between low and high Chinook abundance years. More recently, Ward et al. (2013) 

considered new stock-specific Chinook salmon indices and found strong correlations between the 

indices of Chinook salmon abundance and killer whale demographic rates. However, no single stock 

or group of stocks was identified as being most correlated with the whales’ demographic rates. 

Further, they stress that the relative importance of specific stocks to the whales likely changes over 

time (Ward et al. 2013).  

Killer whales are exposed to persistent pollutants primarily through their diet, including Chinook 

salmon. These harmful pollutants are stored in blubber and can later be released and become 

redistributed to other tissues when the whales metabolize the blubber in response to food shortages or 

reduced acquisition of food energy that could occur for a variety of other reasons or could occur 

during gestation or lactation. High levels of these pollutants have been measured in blubber biopsy 

samples from Southern Residents (Ross et al. 2000, Krahn et al. 2007, Krahn et al. 2009), and more 

recently these pollutants were measured in scat samples collected from the whales, providing another 

potential opportunity to evaluate exposure of these pollutants in the whales (Lundin et al. 2016). 

High levels of persistent pollutants have the potential to affect the whales’ endocrine and immune 

systems and reproductive fitness (Krahn et al. 2002, Mongillo et al. in review). 

As described in National Marine Fisheries Service (2011b), vessel activities may affect foraging 

efficiency, communication, and/or energy expenditure through the physical presence of the vessels, 

underwater sound created by the vessels, or both. Houghton et al. (2015) found that the noise levels 

killer whales receive are largely determined by the speed of the vessel. Thus, to reduce noise 

exposure to the whales, they had recommended reduced vessel speeds. In 2011, NMFS announced 

final regulations to protect killer whales in Washington State from the effects of various vessel 

activities (76 FR 20870 April 14, 2011) (April 14, 2011, 76 FR 20870)). 

2.2.5.1 Summary of Southern resident killer whale DPS viability 

The viability of the Southern Resident killer whale DPS is evaluated through the consideration of 

the threats identified in the recovery plan and the population status relative to downlisting 

criteria. Since completing the recovery plan, NMFS has prioritized actions to address the threats 

with highest potential for mitigation: salmon recovery, oil spill response, and reducing vessel 

impacts. Several threats criteria have been met, but many will take years of research and 

dedicated conservation efforts to satisfy. Salmon recovery is a high priority on the West Coast 

and there are numerous actions underway to address threats to salmon populations and monitor 

their status. Recovery of depleted salmon populations is complex and seeing subsequent 

population increases is a long-term process. NMFS and partners, have successfully developed an 

oil spill response plan for killer whales; however, we still have additional work to prepare for a 

major spill event. NMFS has developed special vessel regulations intended to reduce disturbance 

of killer whales from vessel traffic. It will take time to evaluate the effectiveness of any new 

regulations in improving conditions for the whales. Even with progress toward minimizing the 

impacts of the threats, each of the threats still pose a risk to the survival and recovery of the 

whales (76 FR 20870 April 14, 2011)).  
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At the time of listing in 2005, there were 88 whales in the population and at the end of 2010, 

there were 86 whales. Population growth has varied during this time with both increasing and 

decreasing years. The biological downlisting and delisting criteria, including sustained growth 

over 14 and 28 years, respectively, have not been met (National Marine Fisheries Service 

2011c).  

While some of the biological downlisting and delisting criteria have been met (i.e., 

representation in all three pods, multiple mature males in each pod) the overall status of the 

population is not consistent with a healthy, recovered population. Considering the status and 

continuing threats, the Southern Resident killer whales remain in danger of extinction. Therefore, 

the recommended classification for Southern Resident killer whales remains as endangered (76 

FR 20870 April 14, 2011)).  

2.2.5.2 Critical Habitat and Physical or Biological Features for Southern resident killer 

whale 

Designated critical habitat for the Southern Resident killer whale DPS consists of three specific 

marine areas of Puget Sound, Washington: (1) the Summer Core Area in Haro Strait and waters 

around the San Juan Islands; (2) Puget Sound; and (3) the Strait of Juan de Fuca (November 29, 

2006, 71 FR 69054). These areas are not part of the action area, and are not expected to be affected 

by the proposed action; therefore, critical habitat for the Southern Resident killer whale DPS will not 

be discussed further in this opinion. 
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